Optimizing quality of life (QOL) and self-management in people with multiple sclerosis (MS) is increasingly seen as a worthwhile goal. This study aimed to investigate factors that affect QOL in MS. A large national sample of Australians with MS (n = 1848) generated from the Australian Multiple Sclerosis Longitudinal Study completed a survey addressing disease duration and severity, selfefficacy, depression, perceived stress, social support, QOL, and self-management. We tested a model of self-help in which antecedent variables are influenced by mediating variables, which in turn affects outcome variables. In the current study, the antecedent variables were disease duration and disease severity; the mediating variables were self-efficacy, depression, perceived stress, and social support; and the outcome variables were QOL and self-management. We also tested the hypothesis that disease severity, depression, and perceived stress would correlate inversely with QOL and potential for selfmanagement, whereas self-efficacy and perceived level of social support would correlate positively with QOL and potential for self-management. The results indicated that the antecedent variables did not correlate with the mediating variables, with one exception: a negative correlation was found between disease severity and social support. No correlations were found between social support and QOL or self-management. However, significant correlations were found between depression, self-efficacy, stress, and social support and QOL. No correlations were found between either the antecedent or the mediating variables and self-management. The results confirm previous findings of statistically significant correlations between psychosocial factors and QOL. Int J MS Care. 2010;12:133-141.
A n estimated 18,000 Australians have multiple sclerosis (MS). People with MS have considerably worse health and well-being than the general population, and those living with this chronic disease are in need of various forms of support. 1 The World Health Organization defines quality of life (QOL) as an individual's perception of his/her position in life in the context of the culture and value systems in which he/she lives, and in relation to his/her goals, expectations, standards and concerns. It is a broad-ranging concept, incorporating in a complex way the person's physical health, psychological state, level of independence, social relationships, and their relationship to salient features of their environment. 2 The concept of self-management has been defined as "the activities people undertake to create order, discipline and control in their lives." 3 The notion of individuals managing their own conditions more effectively 4 has significant appeal at a health policy level because it may reduce strain on overburdened health-care systems. There is also considerable evidence that people with MS value and desire self-reliance. In one study, 75% of people with MS reported that they lacked advice and information on their own care and wanted to enhance this knowledge, 5 reflecting a commonly held view that health-promoting behaviors and QOL are linked. 6 With
Methods

Sample Recruitment and Characteristics
The study sample was recruited from the Australian Multiple Sclerosis Longitudinal Study (AMSLS) database. Invitations to participate were mailed to all individuals in the database, and the privacy of respondents was protected by the use of unique identification numbers stored in a relational database. Only the manager of the database had access to identifying material, with the researchers using only coded data. Consenting participants were mailed a composite survey to complete. Consent was implied by completion of the survey. More than 96% of the participants had been diagnosed by their neurologist or treating physician with definite MS according to the McDonald criteria. 18 Ethical approval for the study was granted by the ACT Health Human Research Ethics Committee (a National Health and Medical Research Council-constituted, independent ethics committee) and the Human Research Ethics Committee of Griffith University, where the chief investigator is based.
Theoretical Framework
The theoretical framework of the study was based on Braden's 13 model of self-help, which predicts that the impact of antecedent factors (eg, severity and duration of illness) on outcome is influenced by mediating factors (eg, perceived stress, self-efficacy, mood, etc.). Thus a mediating variable influences the independent variable, which in turn influences the dependent variable. 19 A review of previous literature on MS yielded the following variables that were considered relevant:
• antecedent factors: perceived severity of illness, duration of illness • mediating factors: perceived stress, self-efficacy, social support, depression • outcome factors: QOL as measured by the WHO-QOL-100 standardized to the Australian population, and self-management as indexed by the Therapeutic Self-Care Scale
Instruments
Disease Steps Scale
The Disease Steps Scale 20 measures disability across eight levels and correlates very highly with the Expanded Disability Status Scale (EDSS) (r = 0.96), but has the advantage of low inter-rater variability so that specialist training in use of the scale is not required. Several studregard to MS, however, it is not known how effectively people with MS might adapt to self-management models of care, or precisely what improvements to QOL might result.
People with MS experience a significant decline in their QOL over time. 7, 8 Current research confirms earlier findings that a range of psychosocial factorsincluding coping, mood, self-efficacy, and social support-influence QOL in people with MS and that these factors have a greater impact than biological variables such as weakness or extent of magnetic resonance imaging (MRI) lesions. [7] [8] [9] As a specific example of contributing factors, very high rates of depression are reported over the course of the illness, with up to 50% of people with MS experiencing severe depression at some time. 10 Mood not only is related to QOL 6 but can reduce the capacity for self-management. 11 Understanding QOL in MS, a disease with great individual variation, is complicated by the fact that progressive conditions such as MS are "shifting" diseases, with changing symptoms over time. 12 Furthermore, people with MS report high levels of unmet and expensive health-care needs. In Australia, the average total annual cost of MS per person with the disease is over A$37,000, or nearly US$32,700. 1 At the time of the present study, self-management by people with MS in Australia was not a widely implemented policy, but there was considerable interest in the concept at a health policy level. We sought to examine psychosocial factors likely to affect QOL and self-management using Braden's model of self-help 13 along with relevant published survey instruments: the Perceived Stress Scale, 14 the MS Self-Efficacy Scale, 15 the Geriatric Depression Scale-Short Version (GDS-5), 16 and the Social Support Scale developed for the present study. To measure outcomes, we used the WHOQOL-100 2 standardized to the Australian population and, as a measure of the potential for self-management, the Therapeutic Self-Care Scale. 17 In line with predictions from Braden's model, we were guided by the research question "Would perceived stress, self-efficacy, mood, and social support mediate the impact of disease duration and disease severity on QOL and self-management in people with MS?" Moreover, we tested the hypothesis "Disease severity, depression, and perceived stress would correlate inversely with QOL and potential for self-management, whereas self-efficacy and perceived level of social support would correlate positively with QOL and potential for self-management."
Quality of Life and Self-Management in MS MS Self-Efficacy Scale The MS Self-Efficacy Scale 15 is a 14-item self-efficacy measure developed specifically for use with people with MS. "Self-efficacy" refers to the subjective belief that one can overcome the daily challenges that one is faced with. The scale demonstrated high internal consistency (Cronbach α = 0.81) and test-retest reliability (r = 0.81, P < .001). 15 In the present study, responses were indicated on a 5-point Likert scale (eg, "strongly disagree" to "strongly agree"), with higher scores indicating a more positive appraisal of self-efficacy. A sample item is "I find that the things I do during the day make me feel happy ies have used patient self-report versions of the Disease Steps Scale. 21, 22 The scale items are presented in Table 1 .
Perceived Stress Scale
The Perceived Stress Scale 14 is a five-item instrument requiring individuals to rate how disruptive, upsetting, difficult, severe, and stressful they have found the impact of MS on their lives to be compared with other events they have experienced, thus indicating perceived severity of illness. Terry 14 reported very high internal consistency for this scale (Cronbach α = 0.96). In the present study, responses were indicated on a 5-point Likert scale (eg, "very severe" to "not at all severe"), with higher scores indicating a more positive appraisal of the illness. My main form of mobility is a wheelchair. I may be able to stand and/or take one or two steps, but I can't walk 8 meters (or 25 feet), even with crutches or a walking frame. The broad categories "mild," "moderate," and "severe" were used to organize and present data in the analysis.
b
Step 9 respondents were included in the "mild" category for analysis.
ment, and Spiritual. These domains contain 24 "facets" of four items each, with an additional facet being overall QOL and well-being. The self-administration time of the WHOQOL-100 for "well" people is between 20 and 30 minutes. The internal consistency of the WHO-QOL-100 as indicated by the Cronbach α was 0.95. 17 In the present study, responses were indicated on a 5-point Likert scale (eg,"an extreme amount" to "not at all"), with higher scores indicating a more positive appraisal of QOL. A sample question is "To what extent do you feel that physical pain prevents you from doing what you have to do?" Therapeutic Self-Care Scale The Therapeutic Self-Care Scale 17 is a 12-item instrument used to indicate how individuals manage their health, including family assistance and resources needed in the home. The Therapeutic Self-Care index was used as an indicator of potential for self-management in the present study. The instrument's reliability and validity have been established. 30 In the present study, responses were indicated on a 5-point Likert scale (eg, "not at all" to "very much so"), with higher scores indicating a more positive appraisal of self-management. A sample question is "Can you recognize changes in your body (symptoms) that are related to your illness or health condition?" The Cronbach α has been reported as 0.88 30 and was 0.80 in the present research.
Results
Respondents
In December 2006, invitations to complete the survey were mailed to 2630 volunteers with MS, of whom 1848 responded (70%). As expected with an adult-onset disease, the percentage of respondents younger than 35 years was much lower than the percentage of young people in the general population. The greatest percentage of survey respondents were in the age group of 45 to 54 years (mean, 52.11 years; SD, 11.45 years; range, 27-87 years), and very young and very old people with MS were probably underrepresented in the study. There were 1404 female respondents and 380 males, with 64 participants not reporting gender, yielding a sex ratio of 3.7:1, compared with the expected ratio of 3:1.
1 Thus females were overrepresented in this study, although it should be noted that the female-to-male ratio of Australians with MS is increasing. 31, 32 Previous analysis of the AMSLS database, from which 100% of the current research sample was drawn, indicated a disease type and satisfied." The Cronbach α in the present research was 0.87.
Geriatric Depression Scale-Short Version (GDS-5)
The full (30-item) version of the Geriatric Depression Scale (GDS) has been used previously to assess people with MS, 23 because it avoids items pertaining to somatic symptoms of depression that can be confused with MS symptoms, an important issue when assessing depression in people with MS. The five-item GDS-5 was developed for and validated in geriatric populations 24, 25 and was considered a brief and useful scale for use in the present study because it reportedly avoids the reliance on physical/vegetative symptoms of many depression scales. [23] [24] [25] Significant agreement has been found between depression diagnosis and the GDS-5 (κ = 0.81). 16 In the present study, responses were indicated on a 2-point scale (yes or no), with higher scores indicating the presence of depressive symptoms. A sample question is "Have you felt depressed during the past week?" As a measure of internal consistency, the Cronbach α was 0.80 in the original study 16 and 0.93 in the present research.
Social Support Scale
The Social Support Scale is a 13-item scale reflecting day-to-day activities that was developed for this research and used to establish how much support people with MS receive from family and friends. The items address mobility, personal care, meal preparation, and usual activities. In the present study, responses were indicated on a 4-point Likert scale (eg, "never" to "all the time"), with higher scores indicating more assistance provided by family and friends. The Cronbach α was 0.98 in the present research.
WHOQOL-100
The 100-item WHOQOL-100 2 is a well-validated, 26, 27 comprehensive measure of QOL that was designed by the World Health Organization. 28 It has both general norms for the population (in this case, Australians) and norms for specific diagnostic groups. Unlike diseasespecific QOL measures, this allows comparison with the average citizen, with other diagnostic groups, and with others who have the same condition. 28 This instrument has been adopted by the Multiple Sclerosis International Federation (MSIF) as the "gold standard" measure for assessing QOL in people with MS. 29 Items in this selfadministered questionnaire are rated on a 5-point scale and fall into six independent domains: Physical, Psychological, Independence, Social Relationships, Environ-Quality of Life and Self-Management in MS severity of illness with mediating factors (depression, perceived stress, or self-efficacy) were found (Figure 1) .
One-way analyses of variance (ANOVAs) were conducted to determine whether there were significant differences between the means of the three MS severity groups for QOL and self-management. A difference in the WHOQOL-100 facet overall QOL and well-being was observed (F 2,1578 = 122.97, P < .001). Post hoc Scheffé tests indicated that respondents with mild MS (mean, 15.18; SD, 3.19) reported significantly higher QOL than those with moderate MS (mean, 12.79; SD, 3.26) and those with severe MS (mean, 12.17; SD, 3.77). Respondents with moderate MS also reported higher QOL than those with severe MS. No significant correlations were found between disease severity and self-management as measured using the Therapeutic Self-Care Scale.
Correlations with Duration of Disease
The antecedent factor duration of disease ranged from 3 to more than 36 years. Using the conservative distribution (according to the 1996 criteria of Lublin and Reingold) of relapsing-remitting, 55.6%; secondary progressive, 28.4%; primary progressive, 11.8%; and progressive relapsing, 4.0%. Fifty-three percent of AMSLS database participants were receiving some kind of immunomodulatory therapy. In the last 12 months up to 2003, 33% of participants had relapsed at least once. In the same period, only 34% of respondents had clinical progression. 33 
Statistical Analysis
Initially the data were analyzed using summary statistics to identify trends in demographic details. Once the exploratory data analysis was completed, correlations were identified using a bivariate Pearson correlational analysis with a two-tail test. Two strategies were used to manage missing data: when single items were missing, the mean score was inserted, and where the participant had not completed an entire section of the questionnaire, his or her data were not included in the analysis of that section. Because of the large number of survey respondents (n = 1848), there was a tendency for even relatively low correlation coefficients to become statistically significant. Thus, in order to reduce the risk of overstating the findings, only correlation coefficients greater than 0.6 or less than −0.6 have been reported, and all reported correlations were significant at the .01 level unless otherwise stated.
In order to simplify the analysis of correlations between antecedent factors and mediating factors by disease severity, the 1628 respondents' data consisting of eight levels of Disease Steps were stratified into three MS severity categories: "mild" (n = 756; 46.44% of participants), "moderate" (n = 597; 36.67%), and "severe" (n = 275; 16.89%). The correlation between the original eight-level scale of self-reported MS severity and the simplified three-level scale used for data analyses was 0.94. The self-reported Disease Steps Scale used in the present study is shown in Table 1 , with approximate EDSS equivalents.
Correlations with Severity of Illness
The antecedent factor severity of illness correlated moderately with the mediating factor social support (r = 0.60). Using the ±0.6 correlation criterion for significance, social support did not correlate with any of the WHOQOL-100 measures of QOL, including the facet overall QOL and well-being. No other correlations of 
Correlations Among Outcome Measures
One important finding of this study is that key outcome factors were found to correlate even though this did not address the research question or hypothesis. The WHOQOL-100 facet overall QOL and well-being correlated with WHOQOL-100 Psychological (0.755), Physical (0.692), and Environment (0.637) domains. The WHOQOL-100 Environment domain in turn correlated with the domains Social Relations (0.613) and Psychological (0.620) (Figure 1 ). This reflects the Cronbach α for the WHOQOL-100 domains in this research (0.753).
Discussion
This study set out to determine the psychosocial factors that influence QOL and potential for self-management in people with MS using a composite instrument that addressed disease severity and duration, depression, perceived stress, self-efficacy, social support, self-management, and QOL.
The antecedent variables disease severity and disease duration did not correlate with either QOL or selfmanagement using the conservative criterion of at least ±0.6 correlation coefficient for significance. However, QOL was found to vary significantly with disease severity (categorized as mild, moderate, or severe disability) using ANOVA and post hoc tests. Thus, several aspects of QOL-as measured using the WHOQOL-100, ±0.6 correlation criterion for significance, no significant correlations were found between duration of illness and the mediating variables depression, perceived stress, and self-efficacy. Moreover, no significant correlations were found between duration of disease and the outcomes QOL and self-management. However, deterioration in variables associated with QOL (the WHOQOL-100 domains of Physical, Psychological, Independence, Social Relationships, Environment, and Spiritual and the facet overall QOL and well-being) occurred when participants transitioned from mild MS to moderate MS ( Figure 2 ).
Correlations with QOL and Self-Management
In line with predictions from Braden's model that antecedent factors are influenced by mediating factors, we hypothesized that in people with MS the "negative" mediating factors depression and perceived stress would correlate inversely with QOL and self-management, whereas self-efficacy and level of social support would correlate positively with QOL and self-management. A significant negative correlation was found between depression and the outcome measure WHOQOL-100 Psychological domain (−0.636). Significant negative correlations were also identified between perceived stress and the WHOQOL-100 Physical domain (−0.641) and the facet overall QOL and well-being (−0.644). Positive correlations were observed between self-efficacy and the WHOQOL-100 Psychological (0.684) and Physical (0.598) domains and the facet overall QOL and well-being (0.732). Thus the hypothesis that perceived stress would correlate inversely with QOL and that self-efficacy would correlate positively with QOL was supported. However, no significant correlations were found between Therapeutic Self-Care as an index of self-management and perceived stress, depression, or self-efficacy (Figure 1 ).
Correlations Among Mediating Factors
A significant inverse correlation between the mediating factors perceived stress and self-efficacy (−0.711) was identified even though this did not address the research question or hypothesis. In this study we reasoned that the potential for selfmanagement would rely on variables similar to those for QOL in Baden's model. However, the prediction that similar psychological, social, and physical variables would correlate with outcomes of QOL and selfmanagement was not sustained. This could be due to a number of factors. First, the Therapeutic Self-Care questionnaire may not have been an adequate index of selfmanagement, although this is unlikely given that it consists mainly of questions related specifically to managing one's own condition, including knowledge of medication, symptom management, and daily activities. 17 It seems likely, therefore, that the psychological, social, and physical variables related to QOL and self-management may be significantly different and need further investigation. On the other hand, the lack of correlation of such factors as disease severity and depression with self-management can be viewed as a positive sign, because such factors may have less influence than previously suspected on effective self-management by people with MS.
The present study has generally confirmed and extended previous findings 7, 8, 34, 41 on the relationship between depression, perceived stress, self-efficacy, and QOL using the WHOQOL-100 questionnaire. For example, the WHOQOL-100 facet overall QOL and well-being correlated positively with self-efficacy (0.732) and negatively with perceived stress (−0.644) and depression (−0.533, just below the conservative criterion of −0.6 level of significance in the present study). Of the various WHOQOL-100 domains, scores on the Psychological domain correlated positively with self-efficacy (0.684) and negatively with depression (−0.636), as might be expected. In addition, there was a strong negative correlation between self-efficacy and perceived stress (−0.711), indicating that people with MS who have a strong sense of being able to cope with the difficulties associated with having MS report less stress. Previous research has suggested that variables such as self-efficacy and social support may play a positive role in countering the effects of existing disability to increase QOL, 8 and overall our results may be interpreted to support this finding.
Results from the present study also partially confirm the work of Koch and colleagues, 42 who found that three key factors were associated with reduced QOL in people with MS: more pervasive symptoms, greater including Physical, Psychological, Independence, and Social Relationships domains and the facet overall QOL and well-being-deteriorated with progression of disease from mild to moderate disability levels ( Figure  1 ). Confavreux et al. 34 established, with a sample of 1844, that the median time from the onset of MS to the assignment of a score of 4 on the EDSS was 8.4 years (P = .05). Given that life expectancy remains largely unaffected by MS, diagnosis commonly occurs around age 30, 1 and the impact of the disease is lifelong, the first decade of the disease constitutes the early phase of MS. The deterioration in QOL indicates that psychological support services for people with MS may be needed relatively early in the disease trajectory.
This study found no correlations between the antecedent factors disease severity and disease duration; the mediating factors perceived stress, self-efficacy, mood, social support, and depression; and the outcome measure self-management. The Therapeutic Self-Care Scale used to assess self-management in this study addresses how individuals manage their health, including family assistance and resources needed in the home. 17 For this sample the critical variables that correlated with QOL were self-efficacy, stress, physical well-being, and psychological well-being. These results confirm earlier findings suggesting that self-efficacy is an important predictor of QOL. 6 The results of this research, consistent with those of other studies, 35 indicate that people with MS may benefit from strategies that enhance self-efficacy, which in turn is likely to have a positive impact on QOL.
The question arises, "Is there a link between selfmanagement by people with MS and QOL?" The evidence is mixed. Self-management has been defined as "the activities people undertake to create order, discipline and control in their lives," 3 but the terms self-management, coping, 36 and autonomy 37 are currently used to address the same concept. An evidence-based education program found improved autonomous decision making in people with MS, but no difference in QOL was observed between the control and intervention groups. 37 Self-management of self-catheterization had both a positive and a negative impact on QOL. 38 Chiovetti 39 has suggested that self-management requires a foundation of sound information and that information literacy is directly linked to a person's capacity for self-management and QOL. Kralik, 40 however, has suggested that self-management has very few demonstrated benefits and that a person's ability to manage a chronic ed 3:1) and underrepresentation of very young and very old people with MS. Finally, the use of only one scale to index potential for self-management, the Therapeutic Self-Care Scale, could have biased our results; thus, additional self-management indices and the influence of psychosocial factors other than those reported here require investigation in future studies.
Conclusion
The results of this study confirm previous findings 7, 8, 34, 41 and show that deterioration in QOL occurs when people with MS transition from mild to moderate disease severity. Future longitudinal research confirming these results is required.
In order to optimize QOL of people with MS, routine assessment that addresses depression, perceived stress, self-efficacy, and social support should be incorporated into routine care regardless of the time since diagnosis. "Early" assessment before the progression of disability will help maintain positive contributors to QOL such as self-efficacy and psychological health and may limit the impact of negative factors such as stress and depression. The assumption that QOL is likely to be good based on either disease duration or severity is flawed and results in people with MS not receiving the health care and support they need in order to maintain QOL. o role disturbance, and lower educational levels. Similarly, Gulick 43 found that "living with spouse," "mental/ emotional symptoms," "pain," and "recreating/socializing functions" correlated with QOL and accounted for 61% of the variance in the "Life Situation Survey." The significance and presence of mood disorders in people with MS is well established. Sadovnick et al. 10 found that the age-corrected cumulative risk for depression among the MS index cases was 50.3% by age 59 years. The presence of depression and anxiety has been found to amplify the impact of disability in people with a chronic comorbid condition. 10 In addition, major depression in people with MS that is left untreated is not self-limiting, while people with MS who are treated with medications and cognitive behavioral therapy tend to do better than those who receive either intervention alone. 44 Early assessment and interventions to address the psychosocial aspects of living with MS are essential in order to maintain QOL in these people. 45 
Study Limitations
The strengths of the present study include its large sample size, the use of a generic QOL instrument to allow comparisons with the general population, and the use of published scales for data acquisition and analysis. The limitations of the study include the self-reported nature of the data, although this is countered somewhat by the use of published, validated measures for the psychosocial variables investigated. Another limitation is the apparent overrepresentation of females in the sample (female-to-male ratio of 3.7:1, compared with an expect-
PracticePoints
• Psychosocial factors correlate more strongly than disease duration or disease severity with quality of life (QOL) in MS.
• People with MS report deterioration in QOL when they transition from mild to moderate disease.
• In order to optimize their QOL, people with MS should be assessed for depression, perceived stress, self-efficacy, and social support regardless of the time since diagnosis.
• "Early" assessment before the progression of disability will help maintain positive contributors to QOL such as self-efficacy and psychological health and may limit the impact of negative factors such as stress and depression.
